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Abstract
This study examines students' progress from high school graduation through college enrollment and
completion. Much of the existing research frames high school dropout, college access, and college completion
as separate phenomena; few studies examine individuals' transitions across these points. Thinking about these
events as related pieces of a pathway to educational attainment is called an education pipeline perspective.
This perspective is particularly useful today, given recent reforms aimed at improving high school academic
achievement, preparing students for college and careers, and increasing educational attainment.
Using two nationally representative, longitudinal data sets (ELS:2002 and NELS:88) I examined changes in
the education pipeline for high school seniors in the 2004 and 1992 cohorts. I also explored the relationship
between bachelor's degree completion and high school academic achievement using logistic regression for
students from the 2004 senior cohort who enrolled on-time in four-year institutions. The logistic regression
results were used to conduct a path analysis modeling to what extent the experience of transferring from a
four-year college mediates the relationship between bachelor's degree completion and academic achievement.
Findings from this study indicate that a greater percentage of the 2004 cohort enrolled in college compared to
the previous cohort, but the increase was largely driven by students who delayed enrollment by six months or
more. The six-year bachelor's degree completion rate of the 2004 cohort was also lower than that of the 1992
cohort. Additionally, students who transferred from four-year institutions tended to switch to public two-year
institutions. Results from the regression analyses suggest that high school GPA was a stronger predictor of
bachelor's completion than SAT score; however, SAT score better predicted transferring. Transferring was a
significant, but weak mediator of the relationship between academic achievement and bachelor's degree
completion.
This study's findings contribute to the understanding of student transitions along the education pipeline and
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Sample Unweighted N Weighted N %
Sophmores in the base year ELS:2002 16,200 3,287,050 100
2004 senior cohort members 14,020 2,844,240 87
HS seniors that graduated in spring 2004b 13,140 2,674,740 81
Number of HS graduates that ever enrolled in college 10,160 2,410,910 73
HS graduates who ever enrolled in a 4‐year college 6,450 1,428,850 43
HS graduates who enrolled ina 4‐year college on‐timec 5,960 1,292,910 39
(1) Missing bachelor's completion 330 126,580 4
(2) Missing transfer, but not (1) 280 56,530 2
(3) Missing full‐time/part‐time, but not (1) OR (2) 0 1,420 0
Analytic sample: Students who enrolled in a 4‐year 


















Sample Unweighted N Weighted N %
8th graders in the base year NELS:88 11,910 3,148,610 ‐
10th grade cohort members 10,810 2,702,810 100
1992 senior cohort members 10,260 2,542,850 94
HS seniors that graduated in spring 1992b 9,120 2,192,130 81
Number of HS graduates who ever enrolled in collegec 8,100 1,936,060 72
HS graduates who ever enrolled in a 4‐year college 4,840 1,107,720 41
HS graduates who enrolled in a 4‐year college on‐time 4,530 1,034,960 38
(1) Missing bachelor's completion 40 7,930 0
(2) Missing transfer, but not (1) 0 0 0
(3) Missing full‐time/part‐time, but not(1) OR (2) 70 13,400 0
Analytic sample: Students who enrolled in a 4‐year 




























Pre‐college In‐college Institution context State  context
Age  Academic involvement  College peers  % of seats in 2‐year colleges
Educational aspirations Delayed enrollment College selectivity  % of seats in private colleges
Family education  Employment status Control of the institution  Financial aid
Family income  Extracurricular involvement  Degree related financial expenditures  Higher education appropriations
Gender  First‐year grades  Enrollment size  State labor market
High school grades  Full‐time/Part‐time Level of the institution Transfer policy
High school peers Grants/Scholarsips Mentors Tuition policy



































































































































N N Missing % Missing N N Missing % Missing
Outcome Measure
Final Outcome
Earned a bachelor's within 6 years of HS graduation 5,350 0 0% 4,420 0 0%
Intermediate Outcomes
Transferred 5,350 0 0% 4,420 0 0%
Part‐time enrollmentc 5,350 0 0% 4,420 0 0%
Student Characteristics 
Academic Achievement
GPA (0‐4.0) 5,010 340 6% 3,930 490 11%
SAT score (400‐1600) 4,880 480 9% 3,480 940 21%
Background Characteristics
Minority 5,350 0 0% 4,420 0 0%
Male 5,350 0 0% 4,420 0 0%
SESd 5,350 0 0% 4,400 20 0%
Educational Aspirations (1‐3)
Less than a bachelor's (Ref) 4,890 470 9% 4,240 180 4%
Bachelor's degree 4,890 470 9% 4,240 180 4%
More than a bachelor's  4,890 470 9% 4,240 180 4%
Institutional Characteristics
Control (1‐3)
Public (Ref) 5,350 0 0% 4,420 0 0%
Private non‐profit 5,350 0 0% 4,420 0 0%
Private for‐profit 5,350 0 0% 4,420 0 0%
Total enrollment 5,310 40 1% 4,390 20 1%
Degree related expenditures (In millions)e 5,220 130 2% 4,360 60 1%
Degree related expenditures (Per student)e 5,220 130 2% 4,360 60 1%
Percentage of undergraduates that are part‐time 5,240 110 2% 4,340 80 2%
Percentage of undergraduates that are minority 5,310 40 1% 4,390 20 1%
Student‐to‐faculty ratio 2,850 2,500 47% 4,370 50 1%
State Attributes
Percent of state PSEf enrollment in 2‐year institutions 5,350 0 0% 4,410 0 0%
Percent of state PSEf enrollment in private institutions 5,350 0 0% 4,410 0 0%




















































































log	ሾ ௣ೕଵି௣ೕሿ ൌ ܾ଴௝ ൅ ∑௜ୀଵ









































































ܯ ൌ	ܾ଴ ൅ ܽܺ ൅ ݁ெ  (3.2)  


















































ܴܶܣܰܵܨܧܴ:	log	ሾ ௣ೕଵି௣ೕሿ ൌ ܾ଴௝ ൅ ∑௜ୀଵ
௞ ܽ௜ࢄ௜௝ ൅ ∑௜ୀଵ௛ ܾ௜ࡿ௜௝ ൅ ∑௜ୀଵ௡ ݀௜࡯௜௝ ൅ ∑௜ୀଵ௧ ݈௜ࢆ௜௝  (3.4) 
ܤܣܥܪܧܮܱܴܵ:	log	ሾ ௣ೕଵି௣ೕሿ ൌ ܾ଴௝ ൅ ∑௜ୀଵ




and  control  variables  constant.  Using  the  two  models,  I  partitioned  the  total  effects9  of 
academic  achievement  on  the  final  outcome  into  the  specific  indirect  effects  of  academic 



































































































































































































Mean SD % Imputed Mean SD % Imputed Sig.
Outcome Measure
Primary Outcome ‐ Degree Attainment
Earned a bachelor's within 6 years of HS graduation 0.59 0.49 0.0% 0.64 0.48 0.0% ‐0.05 *** ‐0.07 ‐0.03
Intermediate Outcomes ‐ College Experiences
Transferred 0.17 0.38 0.0% 0.22 0.41 0.0% ‐0.05 *** ‐0.06 ‐0.03
Part‐time enrollmenta 0.04 0.20 0.0% 0.03 0.18 0.0% 0.01 * 0.00 0.02
Student Characteristics 
Academic Achievement
HS GPA (0‐4.0) 3.21 0.54 6.4% 3.04 0.53 11.1% 0.17 *** 0.14 0.19
SAT test score (400‐1600) 1,063.27 180.62 8.9% 1,057.57 171.11 21.2% 5.70 ‐1.52 12.92
Background Characteristics
Minority 0.30 0.46 0.0% 0.23 0.42 0.1% 0.07 *** 0.05 0.09
Male 0.45 0.50 0.0% 0.46 0.50 0.0% ‐0.01 ‐0.03 0.01
SESb 0.33 0.67 0.0% 0.40 0.70 0.4% ‐0.08 *** ‐0.10 ‐0.05
Educational Aspirations (1‐3) 8.7%
Less than a bachelors (Ref) 0.04 0.18 ‐ 0.05 0.22 4.1% ‐0.02 *** ‐0.03 ‐0.01
Bachelors degree 0.40 0.49 ‐ 0.43 0.50 4.1% ‐0.04 *** ‐0.06 ‐0.01
More than a bachelors  0.57 0.50 ‐ 0.52 0.50 4.1% 0.05 *** 0.03 0.07
Institutional Characteristics
Control (1‐3) 0.1%
Public (Ref) 0.68 0.47 ‐ 0.67 0.47 0.0% 0.01 ‐0.01 0.03
Private non‐profit 0.29 0.46 ‐ 0.33 0.47 0.0% ‐0.03 *** ‐0.05 ‐0.01
Private for‐profit 0.03 0.16 ‐ 0.00 0.07 0.0% 0.02 *** 0.02 0.03
Total enrollment 11,902.25 9,981.21 0.8% 10,455.34 8,492.96 0.5% 1,446.91 *** 1,069.68 1,824.14
Degree related expenditures (In millions $)c 276.39 324.38 2.4% 244.75 273.42 1.3% 31.64 *** 19.44 43.85
Degree related expenditures per student (in thousands $)c 23.62 26.12 2.4% 25.06 54.15 1.4% ‐1.44 ‐3.28 0.39
Percentage of undergraduates that are part‐time 0.17 0.14 2.0% 0.19 0.14 1.9% ‐0.02 *** ‐0.03 ‐0.02
Percentage of undergraduates that are minority 0.27 0.22 0.8% 0.23 0.22 0.5% 0.04 *** 0.03 0.05
Student‐to‐faculty ratio 13.30 6.80 46.7% 20.94 8.71 1.0% ‐7.63 *** ‐7.96 ‐7.31
State Characteristics
Percent of state PSE enrollment in 2‐year institutions 0.41 0.12 0.1% 0.41 0.13 0.1% 0.00 0.00 0.01















































































































Sector % Sector %
Public 4‐Year 67 Public 4‐Year 35
Private Non‐Profit 4‐Year 31 Private Non‐Profit 4‐Year 12







Notes : Analytic sample  cons is ts  of on‐time  4‐year col lege  enrol lees  with complete  
outcome  data. Ful l ‐time  students  who trans ferred from their ini tia l  col lege  to another 
postsecondary insti tution composed 16% of the  analytic sample. Sample  N i s  
unweighted, percentages  are  weighted. Percentages  may not tota l  100 due  to 




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Intercept ‐0.03 0.88 0.50 1.56 0.02 1.09 0.61 1.93
Academic Achievement
HS GPA 0.16 1.97 *** 1.82 2.14 0.16 1.93 *** 1.78 2.10
SAT score 0.06 1.27 *** 1.16 1.39 0.05 1.24 *** 1.14 1.36
Student Characteristics
Minority 0.00 0.99 0.84 1.15 ‐0.01 0.96 0.82 1.12
Male ‐0.01 0.96 0.85 1.09 ‐0.01 0.95 0.84 1.07
SESb 0.08 1.40 *** 1.27 1.55 0.08 1.40 *** 1.27 1.55
Educational aspirations
Bachelor's (ref. less than a bachelor's) 0.07 1.32 0.94 1.85 0.07 1.34 ~ 0.96 1.88
More than a bachelor's (ref. less than a bachelor's) 0.05 1.21 0.86 1.69 0.05 1.21 0.87 1.71
College Characterisitics 
Control
Private non‐profit (ref. public) 0.00 1.01 0.85 1.19 0.01 1.03 0.87 1.22
Private for‐profit (ref. public) ‐0.10 0.65 * 0.43 0.98 ‐0.11 0.64 * 0.42 0.96
Total enrollment (in thousands) 0.00 1.00 0.99 1.01 0.00 1.00 0.99 1.01
Degree‐related expenditures per student (in thousands $)  0.00 1.00 1.00 1.00 0.00 1.00 0.99 1.00
Student/faculty ratio ‐0.01 0.97 *** 0.95 0.98 ‐0.01 0.96 *** 0.94 0.98
Percentage of undergraduates that are minority 0.00 1.00 1.00 1.00 0.00 1.00 1.00 1.00
Percentage of undergraduates that are part‐time 0.00 0.98 *** 0.98 0.99 0.00 0.99 *** 0.98 0.99
State  Characteristics
Percent of state PSEc in two‐year colleges 0.00 1.01 *** 1.01 1.02 0.00 1.01 *** 1.01 1.02
Percent of state PSEc in private colleges 0.01 1.02 *** 1.02 1.03 0.01 1.02 *** 1.02 1.03
College Experience

































































































Antecedent Coefficient SE Coefficient SE
X 1   (HS GPA) a 1 ‐0.12*** 0.03 c' gpa b 0.34*** 0.02
X 2  (SAT score) a 2 ‐0.13*** 0.03 c' test c 0.12*** 0.02
M1  (Transfer) b 1 ‐0.16*** 0.02
Model Estimates for the Path Analysis of Academic Achievement a 
Consequent
M1 (Transfer) Y  (Bachelor's Degree)
Note: ~p<.10. *p<.05.**p<.01. ***p<.001.  (a ) Coefficients  are  standardized and reported in log odds . 
Results  have  been adjusted for path analys is  with dichotomous  mediators  and outcomes  (Kenny, 2013; 
MacKinnon & Dwyer, 1993). Estimates  shown control  for student background, col lege, and state  
characteris tics . (b) Tota l  effect of GPA C gpa  = 0.35*** (c) Tota l  effect of Test score  Ctest   =  0.13***. 

































































































































































































































































































































































% 90.4% 9.6% 100%
Weighted N 691,990 73,610 765,600

















% 93.5% 6.5% 100
Weighted N 651,670 45,090 1,013,620













Mean SD % Missing Mean SD % Missing
Outcome Measure
Primary Outcome ‐ Degree Attainment
Earned a bachelor's within 6 years of HS graduation 0.59 0.49 0.0% 0.14 0.35 0.0% 0.45
Intermediate Outcomes ‐ College Experiences
Transferred 0.17 0.38 0.0% 0.14 0.34 0.0% 0.04
Part‐time enrollmentc 0.04 0.20 0.0% 0.28 0.45 0.0% ‐0.24
Student Characteristics 
Academic Achievement
HS GPA (0‐4.0) 3.21 0.55 6.4% 2.68 0.58 8.4% 0.53
SAT test score (400‐1600) 1,068.54 182.79 8.9% 938.03 164.98 31.6% 130.51
Background Characteristics
Minority 0.30 0.46 0.0% 0.42 0.49 0.0% ‐0.12
Male 0.45 0.50 0.0% 0.53 0.50 0.0% ‐0.07
SESd 0.33 0.67 0.0% 0.03 0.69 0.5% 0.30
Educational Aspirations (1‐3) 8.7% 13.0%
Less than a bachelors (Ref) 0.04 0.19 ‐ 0.11 0.32 ‐0.07
Bachelors degree 0.39 0.49 ‐ 0.51 0.50 ‐0.13
More than a bachelors  0.57 0.49 ‐ 0.37 0.48 0.20
Institutional Characteristics 0.00
Control (1‐3) 0.1% 0.5%
Public (Ref) 0.68 0.47 ‐ 0.66 0.47 0.02
Private non‐profit 0.29 0.46 ‐ 0.23 0.42 0.06
Private for‐profit 0.03 0.16 ‐ 0.10 0.31 ‐0.08
Total enrollment 11,946.00 9,989.00 0.8% 11,846.00 11,560.78 2.8% 100.00
Degree related expenditures (In millions $)e 276.95 325.08 2.4% 181.61 251.94 3.7% 95.34
Degree related expenditures per student (in thousands $)e 23.61 25.43 2.4% 15.45 11.66 3.7% 8.15
Percentage of undergraduates that are part‐time 0.17 0.14 2.0% 0.30 0.22 6.5% ‐0.13
Percentage of undergraduates that are minority 0.27 0.22 0.8% 0.32 0.27 2.8% ‐0.06
Student‐to‐faculty ratio 13.63 8.80 46.7% 16.11 9.22 44.2% ‐2.48
State Characteristics
Percent of state PSEf enrollment in 2‐year institutions 0.41 0.12 0.1% 0.39 0.12 0.0% 0.02











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Intercept 0.09 1.46 *** 1.38 1.54 0.09 1.45 *** 1.37 1.53 0.10 1.54 *** 1.45 1.63
Academic Achievement
HS GPA 0.22 2.43 *** 2.28 2.60
SAT score 0.20 2.25 *** 2.10 2.40
Postsecondary Institutions N 1,250 1,250 1,250
Within‐institution correlation  0.10 0.05 0.03
Student N 5,350 5,350 5,350
Log Likelihood ‐3,883 ‐3,456 ‐3,534
Psuedo R2 ‐ 0.11 0.09
AICcb 7,767.85 6,915.78 7,071.04
Error Rate 0.38 0.31 0.33
% decrease in error ratec ‐ 0.18 0.13
Sensitivityd 1.00 0.83 0.81


















































Intercept ‐0.22 0.21 *** 0.19 0.22 ‐0.22 0.20 *** 0.19 0.22 ‐0.23 0.20 *** 0.19 0.21
Academic Achievement
HS GPA ‐0.05 0.72 *** 0.67 0.77
SAT score ‐0.05 0.68 *** 0.63 0.73
Postsecondary Institutions N 1,250 1,250 1,250
Within‐institution correlation  0.03 0.02 0.02
Student N 5,350 5,350 5,350
Log Likelihood ‐2,643 ‐2,597 ‐2,588
Psuedo R2 ‐ 0.02 0.02
AICcb 5,287.22 5,197.89 5,179.45
Error Rate 0.16 0.16 0.16
% decrease in error ratec ‐ 0.00 0.00
Sensitivityd 0.00 0.00 0.00
Specificitye 1.00 1.00 1.00
 ~p<.10. *p<.05.**p<.01. ***p<.001. Notes: (a) The marginal effects represent the change in the probability of transferring for a 1 unit increase 
in X, for individuals with an average probability of transferring (0.17). (b) AICc is a model fit statistic that corrects for sample size and the 
number of covariates, smaller is better. (c) The error rate is the percentage of predictions that are incorrect. The percentage decrease in error 
rate is obtain by comparing the error rate for a particular model with the error rate for the intercept only model. (d) Sensitivity is the 
proportion of bachelor's degree completers  which are correctly identified. (e) Specificity is the proportion of those who did not complete a 
bachelor's which are correctly identified. 
Source: National Center for Education Statistics, Education Longitudinal Study of 2002.
Intercept Only Model Model 1 Model 2
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